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Abstract The recent digital transformation in many industries has led to an explosion of data,
which has exponentially increased the amount of data that companies need to generate and
process. As a result, enterprises are leveraging ERP systems to manage and analyze large
amounts of data in real time. However, due to cost and time issues in processing large amounts
of data in existing ERP systems, it is essential to apply data archiving technology that can
compress and store data in real time in existing systems. Therefore, this paper aims to identify
the trends of the target technology by utilizing patent data on ERP-based real-time data
archiving technology, analyze the core patents, and create new core patents based on them.
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Table 1. Taxonomy of technologies for ERP-based
real-time data archiving

Major Middle

L e Detail
Classification | Classification etails

Data ETL(Extract, Transform
Integration &|and Load), Data Abstrac
Migration [tion, Migration

Compression, Tokenization,
Segmentation, Indexing,
Metadata, Caching,
Encryption

Archive Data
Store &

ERP-based Search

real-time

data Security Risk
archiving | Management
& Detection

User behavior Monitoring,
Anonymization

Data volume management,
Purchase, Interface, Tool,
Usage history monitoring,
Archiving Optimization
Planning

Archiving
Service Side

B2 S8 24 H9l % 719

Table 2. Patent search scope and keywords

Search T
Classification Keywords
scope
Core . -
data, archive, archivin
Keywords v Ving
Title warehouse, index, backup,
Abstract transfer, migrate,
Claims Detail compress, restructure,
Keywords |scramble, clean, adapt, ¢
onnect, synchronize,
extract, transform, load

H 3. 3718 5ol Holy +
Table 3. Number of patent data per country

Data Total Country(Patent Office)

Type KIPO | USPTO| EPO JPO
Raw |5 co| 155 | 2,188 | 486 330
data |~ (4.9%) |(69.3%) | (15.4%) | (10.4%)
Valid |, 00| 102 | 1,438 | 301 230
data |~ (4.9%) |(69.4%) | (14.5%) | (11.1%)
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Fig. 1. Patent filing trends for ERP—based real-time

data archiving during the last 20 years
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Fig. 2. Patent Filings by applicants' nationality and

patent office
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Table 4. Patent Filings by applicants' nationality and
patent office

L Countrv(Patent Office)
Netioreiity | Total KIPO | USPTO | EPO | JPO
US | 1237(67.0%) | 22 | 981 | 160 | 74
P | 211(11.4%) | 3 82 | 22 | 104
DE_| 105(6.7%) | 6 54 | 40 | 5
KR 80(4.3%) | 58 | 12 2 | 8
FR 4323%) | 6 8 12 | 17
CA 34(1.8%) | 0 28 | 3 | 3
GB 34(1.8%) | 0 19 8 | 7
NL 3101.7%) | 2 15 8 | 6
CH 25(1.4%) | 0 16 8 | 1
L 17(0.9%) 1 1 5 | 0
CN 12(0.6%) 1 8 1] 2
Fl 9(0.5%) 0 5 4 0
SA 9(0.5%) 1 5 2 | 1
100 | 1244 | 275 | 228
Total 18V | e 674%) | (49h | (03
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Table 5. List of core and semi—core patents
#| Status | Patent No. | AAPPlication Title Applicant | Classification
Date
D*******G
1| granted | EP14165513.4 | 2014.04.22 | Method and system for archiving digital data mbH Core Patent
I (DE) :
2 | granted | US13/891,190 | 2013.05.09 | Query-based searching using a virtual table LCc Semi-Core
us) Patent
E****** S/ i
3| granted | US14/075,934 | 2013.11.08 | Secure data copying sters, Lid. | Somi-Core
M Patent
Processing system search requests from mu | S¥*** INC. | Semi—Core
4 | granted | US14/449,144 | 2015.07.31 ltivle data stores with overlapping data US) Patent
i . Q******* I
Method and system for executing a data inte -
5 | granted | US12/177,708 | 2008.07.22 | gration application using executable units that NTERNATI | Semi-Core
. ONAL AB Patent
operate independently of each other (SE)
¥ % 1—I
6 | granted | US15/053,077 | 2016.02.25 | Load back of archived data S(DES)E Se;“' Core
atent
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Table 6. New core patent creation strategies
Base Refinement Final
Component Component

determining a
plurality of

partitions for
the data records

Based on the field
value of a specific
field in a data reco
rd, determining a
plurality of partitions
for the archived
data records

In response to a re
quest for archiving
data records stored
in the volatile

in-memory database,
determining a

plurality of partitions
for the data records

Compressing
data records

Compressing data
records into
binary objects

Compressing data
records for each d
etermined partition

Storing
compressed
partitions in
non-volatile
data storage
means

The non-volatile
data means is
external to a
computer device

Storing compressed
partitions in
non-volatile data
storage means

Saving in a
table the storage
key and field
values

Saving in a table
the non-volatile
storage key and
field values

Storing in a table
the storage key
that uniquely
identifies each
partition stored in
the non-volatile
storage means a
nd table field
values used
utilized to determ
ine the partition
for the data record
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Start
|

determining a partition for a data record, included in
a table of a volatile in-memory database,
based on sorting information of the data record

|

generating a compression partition by
compressing the data record for each partition

|

associating and storing, the compression partition
and a storage key to uniquely identify the
compression partition in non-volatile storage means

|

associating and storing, the storage key and the
sorting information in an index table of the
volatile in-memory database

|
End

T2 3. A HNSSIO T2 7Y RAE

Fia 3. Flowchart of kev components of new core patent
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Table 7.Patent claim construction based on new core patent creation strategies

. Independent )
#| Technical components /Dependent Claims
o determining a partition of a data record, included in a table of a volatile in
conflgurmg -memory database, based on sorting information
oorrﬂrfsm generating a compression partition by compressing the data record for each partition
ition | .
bF:;ed on independent | associating and sorting the compression partition by compressing the
sorting data record for each partition
information associating and storing the storage key and the sorting information in an in
dex table of the volatile in-memory database
o confiqurin the sorting information conprises a given field value of a coesponding data record, and
conflgun‘ng rgu 9 dependent storing the storage key and the sorting information in the index table
corrpression | dg pbl P comprises associating and storing the storage key and the given field value i
1| partition | ndex table n a group index table
. and the sorting information comprises information on time of a corresponding data
index table -
configuring record, and
period dependent | storing the storage key and the sorting information in the index table
index table comprises associating and storing the storage key and the information on t
ime in a period index table
associating and storing in a key index table, a primary key, key index
configuring information which is a location of a corresponding data record in a
key index | dependent | compression partition compressed to comprise the corresponding data
table record, and a storage key corresponding to the compression partition,
with respect to each of data records included in the table
2 deleting é:;:tr;pressed dependent |deleting the compressed data record from the table
searching the index table for a storage key with sorting information included in a
restoration request in response to the restoration request for the deleted data record
searching the non-volatile storage means for a compression partition
restoring compresed associated with the retrieved storage key
3 dependent - - - -
data restoring the deleted data record by decompressing the retrieved compression
partition
recording the restored data record on the table based on the sorting
information
4 storing data records dependent generating the compression partition by compressing into a binary object, a
into binary objects P data record included in the determined partition
separately storing separately storing the compression partition and the storage key in
5 compressed data dependent | non—-volatile storage means of another computer device connected to the ¢
in external database omputer device over a network
receiving a search condition comprising sorting information of a data record
searching an index table, in which sorting information of a data record and a
storage key to uniquely identify a compression partition comprising a
corresponding data record are associated and stored in a volatile
querying compressed | . in-memory database, for a storage key associated with the sorting
6 independent | jnformation included in the search condition

data

searching a non-volatile storage means, in which a storage key and a
compression partition are associated and stored, for a compression partition as
sociated with the storage key associated with the sorting information
included in the search condition
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